• 




at least one processing element that applies a time domain substantially orthogonalizing 
procedure to divide said channel into input bins; 

a spatial processor employing weightings among said channel inputs to define spatial 
directions wherein each input bin has at least one associated spatial direction; and 

wherein said transmitter system transmits information in subchannels of said channel, 
each of said subchannels being defined by a combinafion of input bin and spatial direction, by 
employing said at least one processing element for at least two independent applications of said 
time domain substantially orthogonalizing procedure; and wherein 

said weightings are chosen to minimize interference to unintended receivers. 



said transmitter system comprising: 

at least one processing element that applies a time domain substantially orthogonalizing 
procedure to divide said channel into input bins; 

a spatial processor employing weightings among said channel inputs to define spatial 
directions wherein each input bin has at least one associated spatial direction; and 

wherein said transmitter system transmits information in subchannels of said channel, 
each of said subchannels being defined by a combination of input bin and spatial direction, by 
employing said at least one processing element for at least two independent applications of said 
time domain substantially orthogonalizing procedure; and wherein 

said weightings are chosen based on characterization of an undesired signal subspace and 
a desired signal subspace. 




(NEW) A transmitter system for transmitting via a plurality of inputs to a channel, 
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22^, (NEW) The transmitter system of claim wherein said characterizations of said 




desired signal subspace and said undesired signal subspace are averaged over at least one of time 
and frequency. 



23^f. (NEW) A transmitter system for transmitting via a plurality of inputs to a channel, 
said transmitter system comprising: 

at least one processing element that appHes a time domain substantially orthogonahzing 
procedure to divide said channel into input bins; 

a spatial processor employing weightings among said channel inputs to define spatial 
directions wherein there are at least two spatial directions; and 

wherein said transmitter system transmits information in subchannels of said channel, 
each of said subchannels being defined by a combination of input bin and spatial direction, by 
employing said at least one processing element for at least two independent applications of said 
time domain substantially orthogonahzing procedure and wherein said at least two spatial 
directions are the same for all of said input bins. 



a system input that receives a group of input symbols wherein each input symbol 
corresponds to a particular input bin of said time domain substantially orthogonahzing procedure 
and a particular one of said at least two spatial directions; and wherein 

said at least one processing element applies said time domain substantially 
orthogonahzing procedure to said group of input symbols independently to symbols 
corresponding to each of said at least two spatial directions; and wherein 
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said spatial processor, for each independent application of said time domain substantially 
orthogonalizing procedure, applies one of said weightings to output of said time domain 
substantially orthogonalizing procedure, each of said weightings being defined by the particular 
spatial direction associated with each application of said time domain orthogonahzing procedure 
and being the same for each output bin of said time domain substantially orthogonalizing 



(NEW) A transmitter system for transmitting via a plurality of inputs to a channel, 
said transmitter system comprising: 

at least one processing element that applies a time domain substantially orthogonalizing 
procedure to divide said channel into input bins; 

a spatial processor employing weightings among said channel inputs to define spatial 
directions wherein there are at least two spatial directions; 

wherein said transmitter system transmits information in subchannels of said channel, 
each of said subchannels being defined by a combination of input bin and spatial direction, by 
employing said at least one processing element for at least two independent applications of said 
time domain substantially orthogonalizing procedure; 

wherein said spatial processor, for each of said spatial directions applies one of said 
weightings to define contributions to each of said channel inputs; and 

wherein said at least one processing element independently applies said substantially 
orthogonalizing procedure to output of said spatial processor independently for each of said 
channel inputs; 



procedure. 
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an encoder that applies a coding procedure to inputs to said spatial processor; and 




0. (NEW) A transmitter system for transmitting via a plurality of inputs to a channel, 



said transmitter system comprising: 

at least one processing element that applies a time domain substantially orthogonalizing 
procedure to divide said channel into input bins; 

a spatial processor employing weightings among said channel inputs to define spatial 
directions wherein there are at least two spatial directions; 

wherein said transmitter system transmits information in subchannels of said channel, 
each of said subchannels being defined by a combination of input bin and spatial direction, by 
employing said at least one processing element for at least two independent applications of said 
time domain substantially orthogonalizing procedure; 

wherein said spatial processor, for each of said spatial directions applies one of said 
weightings to define contributions to each of said channel inputs; and 

wherein said at least one processing element independently applies said substantially 
orthogonalizing procedure to output of said spatial processor independently for each of said 
channel inputs; 

an encoder that applies a coding procedure to inputs to said spatial processor; and 

wherein said coding procedure is applied independently for each of said spatial 
directions. 
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23^1 . (NEW) A transmitter system for transmitting via a plurality of inputs to a channel, 
said transmitter system comprising: 

at least one processing element that applies a time domain substantially orthogonalizing 
procedure to divide said channel into input bins; 

a spatial processor employing weightings among said channel inputs to define spatial 
directions wherein there are at least two spatial directions; 

wherein said transmitter system transmits information in subchannels of said channel, 
each of said subchannels being defined by a combination of input bin and spatial direction, by 
employing said at least one processing element for at least two independent applications of said 
time domain substantially orthogonalizing procedure; 

wherein said spatial processor, for each of said spatial directions applies one of said 
weightings to define contributions to each of said channel inputs; and 

wherein said at least one processing element independently applies said substantially 
orthogonalizing procedure to output of said spatial processor independently for each of said 
channel inputs; 

an encoder that applies a coding procedure to inputs to said spatial processor; and 
wherein said coding procedure is applied independently for each of said subchannels. 



232. (NEW) A transmitter s; 
said-te^ismitter'SysTem comprising: 




lansmitting via a plurality of inputs to a channel. 
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at least one processing element that applies a time domain substantially orthogonalizing 



procedure to divide said channel into input 



bins; 



a spatial processor employing weigntings among said channel inputs to define spatial 
directions wherein there are at least two spmal directions; 

wherein said transmitter system transmits information in subchannels of said channel, 
each of said subchannels being defined by a combination of input bin and spatial direction, by 
employing said at least one processing elememt for at least two independent applications of said 
time domain substantially orthogonalizing procedure; 

wherein said spatial processor, foi^ tSi^LOf^id spatial directions applies one of said 
weightings to define contributions to each of said onannel inputs; and 



wherein said at least one processing element independently applies said substantially 
orthogonalizing procedure to output of said spa^al processor independently for each of said 
channel inputs; 

an encoder that applies a coding proceduk to inputs to said spatial processor; and 



wherein said coding procedure is applied independently for each of said subchannels. 
2^. (NEW) A transmitter system for transmitting via a plurality of inputs to a channel. 



said transmitter system comprising: 



at least one processing element that applies a time domain substantially orthogonalizing 
procedure to divide said channel into input bins; 
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a spatial processor employing weightings among said channel inputs to define spatial 
directions wherein there are at least two spatial directions; 

wherein said transmitter system transmits information in subchannels of said channel, 
each of said subchannels being defined by a combination of input bin and spatial direction by 
employing said at least one processing element for at least two independent applications of said 
time domain substantially orthogonalizing procedure; 

wherein said spatial processor, for each of said spatial directions applies one of said 
weightings to define contributions to each of said channel inputs; and 

wherein said at least one processing element independently applies said substantially 
orthogonalizing procedure to output of said spatial processor independently for each of said 
channel inputs; 

an encoder that applies a coding procedure to inputs to said spatial processor; and 
wherein said coding procedure comprises a turbo coding procedure. 



said transmitter system comprising: 

at least one processing element that applies a time domain substantially orthogonalizing 
procedure to divide said channel into input bins; 

a spatial processor employing weightings among said channel inputs to define spatial 
directions wherein there are at least two spatial directions; 




(NEW) A transmitter system for transmitting via a plurality of inputs to a channel, 
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wherein said transmitter system transmits information in subchannels of said channel, 
each of said subchannels being defined by a combination of input bin and spatial direction, by 
employing said at least one processing element for at least two independent applications of said 
time domain substantially orthogonalizing procedure; 

wherein said spatial processor, for each of said spatial directions applies one of said 
weightings to define contributions to each of said channel inputs; and 

wherein said at least one processing element independently applies said substantially 
orthogonalizing procedure to output of said spatial processor independently for each of said 
channel inputs; 

an encoder that applies a coding procedure to inputs to said spatial processor; and 

wherein said coding procedure belongs to a group consisting of: 

convolutional coding, Reed-Solomon coding, CRC coding, block coding, and 
interleaving. 



said receiver system comprising: 

at least one processing element that a time domain substantially orthogonalizing 
procedure to divide said channel into output bins; 

a spatial processor employing weightings among said channel outputs to define spatial 
directions wherein each output bin has at least one associated spatial direction; and 
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wherein said receiver system receives information via subchannels of said channel, by 
employing at least two independent parallel applications of said substantially orthogonalizing 
procedure by said at least one processing element, each of said subchannels being defined by a 
combination of output bin and spatial direction; 

and wherein said weightings are chosen to minimize interference from undesired 
transmitters. 



^3^. (NEW) A receiver system for receiving via a plurality of outputs from a channel, 

said receiver system comprising: 

at least one processing element that a time domain substantially orthogonalizing 
procedure to divide said channel into output bins; 

a spatial processor employing weightings among said channel outputs to define spatial 
directions wherein each output bin has at least one associated spatial direction; and 

wherein said receiver system receives information via subchannels of said channel, by 
employing at least two independent parallel applications of said substantially orthogonalizing 
procedure by said at least one processing element, each of said subchannels being defined by a 
combination of output bin and spatial direction; 

and wherein said weightings are chosen based on characterization of a desired signal 
subspace and an undesired signal subspace. 



(NEW) The transmitter system of claim -236" wherein said characterizations of said 
desired signal subspace and said undesired signal subspace are averaged over at least one of time 
and frequency. 



(9- 




f3 



IP 
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238. (NEW) A receiver system \or receiving via a plurality of outputs from a channel, 
said receiver system comprising: 

at least one processing element that \a time domain substantially orthogonalizing 
procedure to divide said charmel into output pins; 



a spatial processor employing weighti' 
directions wherein each output bin has at least 



wherein said receiver system receives 



gs among said channel outputs to define spatial 
one associated spatial direction; and 



mformation via subchannels of said channel, by 



employing at least two independent parallel apphcations of said substantially orthogonalizing 
procedure by said at least one processing elemi !nt, each of said subchannels being defined by a 
combination of output bin and spatial direction 

and wherein said at least two spatial directions are the same for all of said output bins. 



239. (NEW) The transmitter sy^ei 




im 238 fiarther comprising: 



a system input that receives input time'^domain symbols via said channel outputs; 



wherein said at least one processing element applies said time domain substantially 
orthogonaHzing procedure to said input symbols jindependently for each of said at least two 
spatial directions; and 

wherein said spatial processor, applies on^s of said weightings to said input time domain 
symbols to develop input to said independent applications of said time domain substantially 
orthogonalizing procedure, each of said weightings being defined by a corresponding one of said 
at least two spatial directions, and being the same l)r each input bin of said time domain 
s\jibstaiitia%-^rthtD^^ 
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(NEW) A receiver system for receiving via a plurality of outputs from a channel, 
said receiver system comprising: 

at least one processing element that applies a time domain substantially orthogonalizing 
procedure to divide said channel into output bins; 

a spatial processor employing weightings among said channel outputs to define spatial 
directions wherein each output bin has at least one associated spatial direction; and 

wherein said receiver system receives information via subchannels of said channel, by 
employing at least two independent parallel applications of said substantially orthogonalizing 
procedure by said at least one processing element, each of said subchannels being defined by a 
combination of output bin and spatial direction; 

wherein said at least one processing element applies said substantially orthogonalizing 
procedure independently for each of said channel outputs; 

wherein said spatial processor, for each of said spatial directions applies one of said 
weightings to output of said at least one processing element to define contributions from each of 
said channel outputs; and 

a decoder that applies a decoding procedure to outputs from said spatial processor; and 

wherein said decoding procedure is applied independently for each of said spatial 
directions. 

. (NEW) A receiver system for receiving via a pluraUty of outputs from a channel, 
said receiver system comprising: 



Attorney Docket No. CISCP601C2 12 



4^ 



at least one processing element that applies a time domain substantially orthogonalizing 
procedure to divide said channel into output bins; 

a spatial processor employing weightings among said channel outputs to define spatial 
directions wherein each output bin has at least one associated spatial direction; and 

wherein said receiver system receives information via subchannels of said channel, by 
employing at least two independent parallel applications of said substantially orthogonalizing 
procedure by said at least one processing element, each of said subchannels being defined by a 
combination of output bin and spatial direction; 

wherein said at least one processing element applies said substantially orthogonalizing 
procedure independently for each of said channel outputs; 

wherein said spatial processor, for each of said spatial directions applies one of said 
weightings to output of said at least one processing element to define contributions from each of 
said channel outputs; and 

a decoder that applies a decoding procedure to outputs fi-om said spatial processor; and 

wherein said decoding procedure is applied independently for each of said output bins. 

^^42. (NEW) A receiver system for receiving via a plurality of outputs fi'om a channel, 
said receiver system comprising: 

at least one processing element that applies a time domain substantially orthogonalizing 
procedure to divide said channel into output bins; 
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a spatial processor employing weightings among said channel outputs to define spatial 
directions wherein each output bin has at least one associated spatial direction; and 

wherein said receiver system receives information via subchannels of said channel, by 
employing at least two independent parallel applications of said substantially orthogonalizing 
procedure by said at least one processing element, each of said subchannels being defined by a 
combination of output bin and spatial direction; 

wherein said at least one processing element applies said substantially orthogonalizing 
procedure independently for each of said channel outputs; 

wherein said spatial processor, for each of said spafial directions applies one of said 
weightings to output of said at least one processing element to define contributions fi-om each of 
said channel outputs; and 

a decoder that applies a decoding procedure to outputs fi-om said spatial processor; and 

wherein said decoding procedure is appHed independently for each of said subchannels. 



said receiver system comprising: 

at least one processing element that applies a fime domain substantially orthogonalizing 
procedure to divide said channel into output bins; 

a spatial processor employing weightings among said channel outputs to define spatial 
directions wherein each output bin has at least one associated spatial direction; and 
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wherein said receiver system receives information via subchannels of said channel, by 
employing at least two independent parallel applications of said substantially orthogonahzing 
procedure by said at least one processing element, each of said subchannels being defined by a 
combination of output bin and spatial direction; 

wherein said at least one processing element appHes said substantially orthogonahzing 
procedure independently for each of said channel outputs; 

wherein said spatial processor, for each of said spatial directions applies one of said 
weightings to output of said at least one processing element to define contributions from each of 
said channel outputs; and 

a decoder that applies a decoding procedure to outputs from said spatial processor; and 

wherein said decoding procedure is based on one of: 

convolutional coding, trelhs coding, Reed-Solomon coding, CRC coding, block coding, 
and interleaving. 



said receiver system comprising: 

at least one processing element that appHes a time domain substantially orthogonahzing 
procedure to divide said channel into output bins; 

a spatial processor employing weightings among said channel outputs to define spatial 
directions wherein each output bin has at least one associated spatial direction; and 




(NEW) A receiver system for receiving via a plurality of outputs from a channel, 
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